The effect of undissociated lactic acid on Staphylococcus aureus growth and enterotoxin A production.
The potential of Staphylococcus aureus cheese isolates to grow and produce staphylococcal enterotoxin A under conditions typical for cheese making was investigated in three broth experiments. The effect of the concentration of undissociated lactic acid (HLac) in conjunction with specific pH values was studied by adjusting pH at a single concentration of lactic acid. First, the time-to-growth of S. aureus was modelled by using survival analysis and absorbance data obtained from an automated turbidity reader. The fitted model describes the time to growth and indicates the growth ⁄ no growth boundary of S. aureus as a function of HLac concentration, temperature and water activity. Second, growth rates and lag times of S. aureus were estimated after two different pre-treatments in skim milk at three HLac concentrations and two temperatures based on optical detection times of serial dilutions of bacterial solutions. Growth rates differed between strains, and increased with increasing temperature and decreasing HLac concentration. Preliminary results indicate that lag times were dependent on pre-treatment suggesting that the growth potential of S. aureus in cheese curd may be greater if milk is used immediately after milking compared to holding at 4°C after milking. Third, growth, inactivation, and enterotoxin A production of S. aureus strains were investigated at twelve combinations of HLac concentration and temperature. Concentrations of enterotoxin A increased linearly during the first four days, with a production rate increasing with increasing temperature and decreasing HLac concentration. Significant amounts of enterotoxin A were produced during extended incubation, up to 14days, but then initial pH had changed. This highlights a potential limitation of modelling based on the initial environmental conditions in batch experiments. In summary, ranges of time-to-growth, growth rates, lag times and enterotoxin A production rates of S. aureus in the presence of HLac were estimated. The results can be used together with process data to indicate the range and magnitude of growth and enterotoxin A production during initial stages of cheese production.